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EVOLUTION AND DICHROMATISM IN THE GENUS 
MEGASCOPS. 

By E. M. Hasbrouck. 
{Continued from page 533, Vol. XXVII.) 

The accompanying tables show the colors of the young pro- 
duced by parents of known character as to plumage. 1 It will 
be readily seen that red birds breed either all red, all gray, or 
both ; that reds and grays breed either all red, all gray, or 
both ; while gray birds, as previously stated, invariably breed 
true. 2 Now to one at all familiar with the theory of reversion 
to ancestral characters, the perfect harmony between the two 
theories is self-evident. Take now, the pigeons, which are 
descended from a parent of bluish color, with certain bars and 
other markings, and when any breed assumes by simple vari- 
ation a bluish tint, these bars and other marks invariably 
reappear ; call the two color phases of the common screech-owl 
species ; call the various breeds of pigeons, some of which have 
bred true for centuries, species ; compare these and how 
exactly parallel are the two cases. 

Lastly : the widely accepted theory of the transmission of 
acquired characters comes to my assistance. Take, for exam- 
ple, the great similarity at certain periods between the plum- 
ages of the various ducks, which would indicate that the com- 
mon ancestor of the duck family was of a dusky color, or, 
better still, an example of to-day. The young of the genus 
Merula has the breast spotted as in the genus Turdus, while 
that of the adult is plain. Now, one of the grounds upon 
which this genus is based is, that were the adults spotted, 
instead of belonging to the genus Merula, they would belong 

1 The question mark in the third column signifies that the number of young were 
not given. 

2 Considerable uncertainty was manifested by some contributors as to what consti- 
tuted a young, gray bird, they giving the gray down as such, and, while great care has 
been taken to avoid all such data, it may be well to call attention to possible error. 
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to Turdus ; it being claimed that Merula has been evolved from 
and is one plain above Turdus, and that the spotted breast of the 
young robin is a transitory inheritance of the acquired mark- 
ings of the rest of the thrush family. If this be so, then, as all 
screech-owls are gray in the down, from which those destined 
to be red, afterwards acquire their plumage at the first moult ; 
does it not follow that the aboriginal bird was gray, whose 
prominent and characteristic markings are reproduced in 
every brood of young ? While on the other hand, if the down 
of young birds were red, from which the gray birds appeared 
after the moult, the whole theory would be overturned, but it 
is hardly necessary to state that this is not the case ; and the 
fact that gray birds are extremely rare in some regions, and 
wholly wanting in others, seems conclusive proof that the 
gray form is gradually becoming extinct over certain areas. 

He who believes that each variety of pigeon known to 
fanciers has been independently created, and that the various 
color phases exhibited by individuals of the same species are 
without meaning and without purpose, will probably assert 
that each species has been created with a tendency to vary 
both under nature and under domestication, each in its own 
particular manner, so as often to become marked like other 
species of the same genus, and that a species has been created 
with a strong tendency to produce young not the color of their 
parents, but other forms closely connected. To admit this view 
seems, as Darwin aptly says, " To reject a real for an 
unreal, or at least for an unknown cause. It makes the works 
of God a mere mockery and deception," and " I would almost 
as soon believe with the old and ignorant cosmogonists that 
fossil shells had never lived, but had been created in stone so 
as to mock the shells living on the seashore." While, on the 
the other hand, both geology and palaeontology plainly pro- 
claim that old forms have been supplanted by new and 
improved forms of life, the product of " variation " and the 
survival of the fittest. 
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Part II. 

CAUSES AND INFLUENCES. 

The close relationship existing between various branches of 
science, is, perhaps, nowhere more clearly shown than in the 
present field of research. Four distinct causes have been 
found appearing to influence the condition of the screech owls, 
each of which has an evident bearing upon the other, and the 
whole forms such a chain of evidence that its truth can hardly 
fail to be apparent. 

These causes or influences are — 

1. Humidity. 

2. Temperature. 

3. Acquired characters. 

4. Forest areas. 

These will be treated separately under their respective head- 
ings and in the order given, while a careful examination of 
the maps will show their bearing upon the distribution of the 
color phases of the screech-owl. 

A. — Influence of Humidity. 

It has been conclusively shown by Allen 3 that humidity is 
one of the main influences governing the local variations of 
color in individuals of the same species, and that the distribu- 
tion of the light colored races is strictly coincident with the 
regions of mean minimum rainfall, while the dark forms are 
confined mainly to regions of mean maximum rainfall. 
Naturally enough, its effect is greatest during the breeding 
season, and with the present species the months of March, 
April, May and June may be considered as the period during 
which the young would be most under its influence ; accord- 
ingly, map 3 has been constructed upon the mean of the data 
for these four months. 

The shaded area designates that region where the mean 
humidity is 70 and over, while localities having less are 
unshaded. Now it will be seen that to a very great extent the 
grays are confined to those areas where the humidity is the 

3 Bull. Mus. Comp. Zool. II, 1871, 240-241. 
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greatest, while on the other hand the reds are distributed over 
the less favored parts of the country. Along the Atlantic and 
Gulf coasts, this humid belt corresponds very closely with the 
pine belt on map No. 5 (although narrower on the Atlantic 
slope). Here the distribution of the color phases fails to cor- 
respond with either the pine or the humid belt, although it 
does so perfectly with the temperature zones (see map No. 4), 
while in the northern part of the United States and in Canada 
the similarity is very great. Unfortunately, no data exist for 
the little strip extending down the Alleghanies, but as moun- 
tanious regions are, as a rule, exceedingly humid, particularly 
when heavily wooded, there is little doubt but that when data 
is collected for this region, it will show a narrow strip reaching 
from New York State to the neighborhood of eastern Ken- 
tucky, when the similarity between color distribution, humid- 
ity, temperature and forest areas will be nearly complete. 

The whole subject of dichromatism as regards Megascope, 
may be considered a special case of the general subject of 
darker colored species inhabiting humid areas. The red form 
can be assumed to be a more highly colored form of the gray, 
and the same is true of Megascops as a whole in which 
the various subspecies — floridanus, mccallii, kennicottii, 
bendirei, maxwellise and trichopsis — are representative of the 
dark and light forms respectively of the humid and arid 
regions, and in Megascops asio proper, the gray may be taken as 
the form inhabiting humid areas, while the red phase repre- 
sents the lighter colored forms of the drier region. 

B. — Influence of Temperature. 

According to Verrill and Allen, 4 the most potent of all influ- 
ences in the distribution of color is temperature, which, in the 
case of birds, is greatest during the breeding season, and as in 
the case of humidity, map No. 4 is based upon the data for the 
months previously mentioned. Now, by reference to map No. 4, 
it will be seen that there are three belts or zones of temperature 
corresponding to the distribution of the red and gray phases of 
the screech-owl — the one reaching from Charleston, S. C, to 

*N. A. Fauna, No. 3, p. 26. 
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central Texas having a mean temperature of 65° Fahrenheit 
and upward for the months mentioned; another on the north, 
extending from New Brunswick to Central Dakota, 45° Fahren- 
heit and less, marking the distribution of the gray form, while 
the intermediate territory lying between the isotherms of 45° 
and 65° covers nearly the entire area inhabited by the reds. 
Just how this influence is exerted it is, of course, impossible to 
say, but that there is an apparent relation is evident from a 
comparison of maps 2 and 4, while maps 2, 3, 4 and 5 show 
that on the northern and southern borders all influences com- 
bine to produce the existing conditions. 

In comparing the northern belt, where a minimum degree 
of temperature exists coincident with the gray phase with the 
southern, where a maximum degree is found also coincident 
with the same phase, the question arises — Why, in one portion 
of the country, is a low temperature and in another a higher 
temperature conducive to a given phase ? and the problem is 
a knotty one. Future investigations may show that some 
cause or causes, still unknown, exist along the Atlantic coast, 
but the probabilities are that humidity is the dominant factor 
in the subject under discussion. 

C. — Influence of Acquired Characters. 

In attempting to ascertain the causes influencing the condi- 
tion of Megascops, one of the foremost things to be considered 
is the peculiar distribution of sex as regards color. Leaving 
the intermediates out of the discussion, as being an evident 
attempt on the part of nature to fashion a form midway 
between the two color phases, it will be best to consider only 
the gray and red. 

Out of the total of 3600 birds which furnished data for this 
paper, 646, scattered over the entire territory, show the follow- 
ing relation of color to sex. It will be seen that the number of 
gray males far outnumber the red males, while the number of 
red females outnumber the gray females four to one. This is 
scarcely a fair average for the whole, as it must be borne in 
mind that the numbers cover all of the territory inhabited by 
the three forms — asio, floridamts and mccallii — and conse- 



646 The American Naturalist. 

Table Showing Relation of Color to Sex. 
(Based on 646 birds scattered over entire area.) 
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Geay. 


Ked. 


Male. 


Female. 


Male. 


Female. 


183 


73 


93 


297 



quently include the figures from those localities where the red 
and gray respectively are the only forms known. Now it will 
be seen that the red birds are much more numerous than the 
grays— the total number being 390 as against 256 of the gray, 
and if the influence of the exclusive red and gray regions on 
this average be considered, the proportion for the mixed areas 
will be somewhat increased. As a consequence, in that region 
shown on map 2, where red and gray birds are intermingled, 
with red in the majority, the reason is at once apparent why 
red and gray birds, or two red birds, are so often found mated, 
and so seldom a pair of grays. 

Granting now that the red birds are most numerous, does it 
not follow that the fewer the grays in any given region, and 
therefore the farther removed each generation of red birds 
from, the parent stock, in just such ratio will the tendency to revert 
to ancestral characters decrease f It has been shown by Darwin 5 
that in the struggle for existence, only those forms survive 
that are best fitted for the existing conditions of life to which 
they may be exposed, and, as a result, forms unfitted leave few 
progeny, and eventually become extinct. It will be shown 
farther on why the gray form is not fitted for those regions in 
which the red is now so greatly in the majority ; accordingly, 
it becomes evident that where the red males and females 
already so greatly outnumber the gray, it requires but an 
indefinite lapse of time for the existence of the latter form to 
be forever terminated in certain sections. 

6 Origin of Species, 69. 
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D. — Influence of Forest Areas. 

In speaking of the two color phases, the terms " reds " and 
" grays " have been used, and when applied in their broadest 
sense, refer to the predominating colors, and consequently to 
those areas in which either color is in the majority. On map 
No. 2, the light and dark areas represent respectively the 
territory in which the red and gray phases predominate. Map 
No. 5 shows the predominating distribution of the two great 
divisions of our forest trees — deciduous and coniferous — the 
lighter shade indicating the region where the conifers are in the 
majority, and the darker the deciduous. Now, by a comparison 
of the two, it will be seen that the distribution of the color phases 
of the screech-owl coincides, to a large extent, with the distribu- 
tion of the coniferous and deciduous forests. This similarity 
of distributions between fauna and flora was so striking, that 
to ascertain whether or not there was any real connection 
between the two, a similar state of affairs was looked for, and 
found in the case of the tawny owl (Strix aluco) of Europe. 
This bird furnishes a somewhat, parallel case to that of Megas- 
cops, as in England, where it is stated that the forests are 
largely deciduous — Yarrell writes that red is the predominat- 
ing color, while in Scotland, coniferous as a whole, Mr. John 
A. Harvie-Brown informs me that the reverse is the case. 7 
Coniferous forests in the eastern part of the United States have 
a grayish cast, and the point to be brought forward is that 
where the general aspect of the forest growth is gray, gray 
birds are found. As an instance, in the South where the for- 
ests are largely bald cypress (Taxodium distichum), and covered 
with a profusion of Spanish moss, the whole country is decid- 
edly gray, and here the gray birds are almost the exclusive 
form known. 

6 History of British Birds, 4th Ed. , I, 153. 

' On the Continent, in Europe, it appears to be a pretty- well established fact that the 
red birds are females, and the grays males, which is a remarkable state of affairs when 
compared with existing conditions on the British Isles- 

With the screech-owl, of 55 pairs known to have bsen actually mated, 39 males 
and 28 females were red, while 27 males and 24 females were gray, showing that 
Megascops is in no way approaching the condition of Strix. 

43 
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There are at least three places on the map where this simi- 
larity of distribution is wanting, as, for example, the decidu- 
ous region extending from central New York southwestward 
through Ohio and northern Indiana, where gray birds pre- 
dominate, also the territory along the Atlantic coast most decid- 
edly coniferous where red birds are found, and the western 
boundary of the species from north to south, where little or no 
timber occurs, and when found is mostly deciduous, and where 
gray is the predominating color. With these exceptions the 
similarity is remarkable, while the discrepancies are in a meas- 
ure compensated for by the hygrometric conditions existing in 
the localities mentioned. 

Conclusions. 

From the foregoing it is evident that the red phase is con- 
fined mainly to Megascops asio (I am speaking of it as a whole), 
which, on its northern border, merges into the gray phase ; 
that the southern gray belt incompasses floridanus, while in 
eastern Texas the few red specimens of mccallii that are known 
have been taken from the extreme north-eastern portion of its 
range, which is influenced both by humidity and temperature 
(see maps). Again this distribution of color corresponds very 
closely to the life areas — the gray phase of the Florida form in 
the South occupying a major portion of the Austroriparian ; 
the red phase of asio proper conforming very closely to even 
the outlines of the Carolinian, while the gray phase is equally 
identical with the Alleghanian. 

It is worthy of note that the gray phase of Megascops asio is 
boreal in its affinities, and that where a gray phase of asio is 
found that is not boreal, it is recognized as a subspecies. 

Now if floridanus (gray) is separable from asio just north of 
it (red), it seems highly probable that asio (red) will some day 
be separated from the gray phase on the north. It has been 
;shown that as regards the two phases of asio, certain areas are 
inhabited exclusively by reds, certain ones exclusively by 
grays, while still others are inhabited by a mixture of the two, 
and that three forms (floridanus and two color phases of asio 
proper) inhabit, as a whole, entirely distinct areas. No one 
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will deny that all of the forms of Megaseops are descended from 
a common ancestor, and if through climatic or environmental 
conditions they have become subspecifically differentiated in 
various localities, I see no reason to doubt that in like manner 
under the influence of humidity, temperature, acquired char- 
acter and forest area, which will be felt for countless genera- 
tions to come, that the species now known as Megaseops asio 
will one day be separated into species and subspecies — the 
former represented by the original gray, and the latter by the 
more modern red. 



